Bone morphogenetic protein 2–mediated mandible reconstruction successfully heals bony defects but inhibits concurrent inferior alveolar nerve grafting: a rabbit experimental model.
Bone morphogenetic protein 2 (BMP-2) has been used to reconstruct mandibular defects. An elegant addition to this reconstruction method would be incorporation of a nerve graft wrapped in a BMP-2 carrier to reconstitute the inferior alveolar nerve (IAN) and restore sensation to the lower face. We developed a rabbit model to determine the effect BMP-2 has on nerve regeneration following neurorrhaphy. An inferior border mandibulectomy was created in 16 adult New Zealand white rabbits. The IAN was protected, divided, and repaired with either primary neurorrhaphy or reverse autografts. Bone defects were treated with no treatment controls (n = 2), absorbable collagen sponge (ACS) (vehicle controls) (n = 7), and ACS soaked in BMP-2 (treatment group) (n = 7). Animals underwent computed tomography (CT) 2 days and 6 weeks postoperatively. The percent bone defect healing was calculated using Amira 3D imaging software. At 6 weeks, IANs were harvested mesial to the reconstruction and were evaluated with toluidine blue histology to identify myelinated axons. Reconstructed mandible segments were evaluated with micro-CT and hematoxylin-eosin histology. Bone morphogenetic protein 2-treated animals demonstrated significantly more bone healing than did the ACS and empty defect groups (82%, 38%, 44%, respectively; P < 0.01). One hundred percent of ACS-treated nerves (n = 4) demonstrated axon regrowth, whereas only 25% of BMP-2-treated nerves (n = 4) did. Micro-CT and histology showed BMP-2 caused bone growth around the IAN, but regenerated bone infiltrated the repair site and created a physical barrier to axon growth. Bone morphogenetic protein 2 can successfully heal bone defects in the rabbit mandible, but ectopic bone growth can inhibit IAN recovery after repair. Level of Evidence: Not gradable.